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(54) Laundry treatment device having drying program and control method thereof

(57)  Alaundry treatment device having a drying pro-
gram and a control method thereof is provided, wherein

the laundry treatment device comprises a water tub, a [ Drying Program J4———
rotatable drum disposed inside the water tub, a heating

assembly for heating air into dry hot air, a condensing
assembly for condensing moisture contained in relatively
humid hot air, and a blowing device for driving an air
circulation, wherein an air circulating loop is formed
among the heating assembly, water tub, drum, condens-
ing assembly and blowing device, and a spraying device
for flushing the fluff accumulated on the condensing as-
sembly is disposed between the condensing assembly
and the blowing device. The water is sprayed from top
down to the condensing assembly by the spraying de-
vice, thereby flushing away the fluff accumulated on the
condensing assembly.
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Description
Technical Field

[0001] The present invention relates to a method for
controlling a laundry treatment device, in particular to a
method for controlling a laundry treatment device having
a drying program.

Background of the Invention

[0002] As common laundry treatment devices, drum-
type washers have become more and more popular with
users due to their advantages of low damages to the
laundry and water saving and so on. Generally, a com-
mon drum-type washer comprises a water tub and a ro-
tatable drum disposed inside the water tub. To wash
clothes, a user puts the clothes into the drum, and then
the drum rotates under the drive of a motor and washing,
rinsing and dewatering programs are carried out in turn,
and the clothes are thus washed. However, a drum-type
washing and drying machine is normally formed on the
basis of a drum washing machine with the addition of a
drying function so as to dry the dewatered laundry to
realize the functions of washing and drying.

[0003] In the present invention, the laundry treatment
device 1 which has a drying program can be either a
drum-type washing and drying machine or a drum-type
drying machine. Take the common drum-type washing
and drying machine as an example below, its drying func-
tion is realized as follows: as shown in Fig. 1, the drum-
type washing and drying machine comprises a water tub
2 and a rotatable drum 3 disposed inside the water tub
2, and a heating assembly 4 disposed above the water
tub 2; the heating assembly 4 comprises heating device
8 and a heating channel 9; an outlet 10 of the heating
channel 9 communicates with the inside of the water tub
2 and the drum 3 disposed within the water tub 2; air is
heated by the heating device 8 into dry hot air which is
transferred to the inside of the drum 3 via the heating
channel 9, and heat exchange occurs between the dry
hot air and the laundry inside the drum 3 so as to carry
away the moisture in the laundry and to form relatively
humid air; a condensing assembly 5 which comprises a
condensing channel 11 and a condensing device 12 is
disposed in a suitable place on one side of the water tub
2; an inlet 13 of the condensing channel 11 communi-
cates with the water tub 2 and an outlet 14 thereof com-
municates with an inlet 15 of the heating channel 9; the
heating channel 9, water tub 2, drum 3 and condensing
channel 11 form an air circulating loop. In order to facil-
itate the air circulation, a blowing device 6 is disposed
generally between the condensing device 12 and heating
device 8; generally the blowing device 6 comprises a fan
16 and a motor 17 for driving the fan 16. Under the effect
of the fan 16, the humid air formed after the heat ex-
change with the laundry enters into the condensing chan-
nel 11 via the inlet 13 of the condensing channel 11; by
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way of the condensing effects of the condensing device
12, the moisture in the humid air is condensed, and then
condensed air re-enters into the heating channel 9 of the
heating assembly 4 and is heated again by the heating
device 8 and transferred to the drum 3. After several such
cycles, the laundry is dried gradually. However, there ex-
ists in such a drum-type washing and drying machine the
following problems: namely, during both the washing
process and the drying process, especially during the
drying process, it is inevitable for small waste items such
as cotton linters, thrums, etc. (hereinafter referred to as
"fluff") falling off from the laundry; and which, with the air
flow, willadhere on the inlet 13 of the condensing channel
11 or onto surface of the condensing device 12, and even
worse, it is possible for some of the fluff to enter the fan
16 of blowing device 6 via the condensing channel 11,
or to enter the heating assembly 4. Over time and with
the accumulation of the fluff, the condensing effect of the
condensing device 12 and the operating efficiency of oth-
er assemblies such as the fan 16 are to be affected, and
the drying efficiency of the laundry washing and drying
machine will inevitably be reduced significantly.

[0004] In order to avoid adherence of the fluff, some
drum-type washing and drying machines use the water
flow of the rinsing program to flush away the attached
fluff, so as to ensure they do not interfere with the air
circulation. For example, in the drum-type washing and
drying machine disclosed in Japanese patent publication
no. 11-333185 (referring to pages 3 to 5 of the specifica-
tion and Fig. 1), the rotation shaft of the drum within the
water tub is substantially in the horizontal direction. The
air circulation channel for its drying program is such that
the airinside the water tub exits via an air discharge open-
ing at lower side of the water tub, enters into the channel
with a fan and a heater disposed therein, and then enters
into the water tub via an opening of the channel located
in the front side of the drum. To flush fluff accumulated
at an air discharge hose connected with the air discharge
opening, fill in water during the rinsing process till the
water level is higher than the air discharge opening, thus
a part of the water flows into the air discharge hose, and
the water flow generated with the rotation of the drum
will flush away the fluff attached to the air discharge open-
ing and the air discharge hose. In addition, the wind pres-
sure generated by the operation of the fan results in water
level changes, which increases the amount of splashing
of the water and can make the water splash into a dehu-
midification device connected with a drain hose, thereby
flushing away the fluff attached to the dehumidification
device. However, the above method for flushing the fluff
still has the following problems: firstly, according to the
solution disclosed in that patent publication, the flushing
process is completed during the rinsing program, but
generally the rinsing program precedes the drying pro-
gram, and the generation of the fluff exists not only during
the washing process but also during the drying process,
especially during the drying process, and with the air cir-
culation, the fluff will attach to the surface of the dehu-
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midification device and even enter the fan and the heating
channel. Therefore this method cannot flush away the
fluff generated during the drying program, and therefore
the method does not solve the problem of the reduced
drying efficiency caused by the accumulation of the fluff
during the drying program. Secondly, in that method,
since it is necessary for the water level of a volume of
water inflow to be higher than the air discharge opening
of the water tub, and the water tub is connected with the
air discharge opening and air discharge hose, when wa-
ter is drained, the fluff that is flushed away in the rinsing
program will flow back into the water tub with the water
flow, and therefore it is quite possible for them to attach
to the laundry and to spoil the laundry. Furthermore, in
that method, since the fluff attaching to the dehumidifi-
cation device are flushed away only by the water splash-
ing from the top downwards, apparently the flushing ef-
fects are not very satisfactory.

Summary of the Invention

[0005] Anobjectofthe presentinvention aimed at solv-
ing the above problems, and is to provide a laundry treat-
ment device having a drying program, so as to flush away
the fluffaccumulated on the condensing assembly, there-
by ensuring the condensing effect of the condensing as-
sembly, and further ensuring effectively the drying effi-
ciency of the laundry washing device.

[0006] In order to realize the above object of the
presentinvention, itis accomplished as follows: a laundry
treatment device having a drying program, comprising a
water tub, a rotatable drum disposed inside the water
tub, a heating assembly for heating air into dry hot air, a
condensing assembly for condensing moisture con-
tained in relatively humid hot air, and a blowing device
for driving air circulation, wherein an air circulating loop
is formed among the heating assembly, water tub, drum,
condensing assembly and blowing device, and a spray-
ing device for flushing the fluff accumulated on the con-
densing assembly are disposed between the condensing
assembly and the blowing device. Water is sprayed from
top down to the condensing assembly by the spraying
device, thereby flushes away the fluff accumulated on
the condensing assembly.

[0007] Anotherobjectof the presentinvention s to pro-
vide a method for controlling the laundry treatment de-
vice, so as to solve the problem of low drying efficiency
in the drying program caused by the accumulation of the
fluff.

[0008] In order to realize the above object of the
present invention, the method for controlling the laundry
treatment device having a drying program is accom-
plished as follows: the laundry treatment device compris-
es awater tub, arotatable drum disposed inside the water
tub, a heating assembly for heating air into dry hot air, a
condensing assembly for condensing the moisture con-
tained in relatively humid hot air, and a blowing device
for driving an air circulation; wherein an air circulating
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loop is formed among the heating assembly, water tub,
drum, condensing assembly and blowing device; the dry-
ing program comprises a flushing program for flushing
away the fluff accumulated on the condensing assembly.
By way of the flushing program, the fluff accumulated on
the surface of the condensing assembly are flushed
away, thereby effectively ensuring the condensing effect
of the condensing assembly, and at the same time effec-
tively reducing the risk that the fluff enter the blowing
device and the heating assembly via the condensing as-
sembly, and solving the problem of low drying efficiency
in the drying program of the laundry washing device
caused by the accumulation of the fluff.

[0009] A preferred embodiment of the present inven-
tion further comprises, before the flushing program, a
humidity detecting stage, wherein if the humidity detected
in the humidity detecting stage reaches a predetermined
humidity value, it enters the flushing program; otherwise,
it continues with the drying program. Normally, the drying
program and the laundry drying degree are controlled
generally by timing device or humidity detecting device
for detecting the humidity of the dried laundry, and ac-
cording to the feedback signals from the timing device or
humidity detecting device, it is determined whether the
drying program is to be ended; in the present invention,
by presetting a predetermined humidity value in the sys-
tem, the system compares the laundry humidity value
detected by the humidity detecting device with the pre-
determined humidity value, and when both values are
consistent, it enters the thread thrum flushing program,
so that the time when to enter the thread thrum flushing
program can be controlled effectively, thereby to avoid
an undesirable laundry drying effect caused when the
flushing program starts too early, or an undesirable flush-
ing effect caused when the flushing program starts too
late.

[0010] Preferably, the predetermined humidity value
is set at 10%. It has been shown by experiments that,
during the drying program, the generation of the fluff from
the laundry is relatively considerable when the laundry
humidity is at 10%, therefore setting the predetermined
humidity value at 10% can more effectively prevent the
generation of the fluff of laundry, and in the case of less
generation of the fluff, it is easier to improve the flushing
effect, and to ensure the condensing effect of the con-
densing assembly, thereby ensuring the drying efficien-
cy.

[0011] Preferably, the flushing program comprises two
stages including a first flushing stage and a second flush-
ing stage. By way of the first flushing stage, the surface
of the condensing assembly in contact with the air is wet-
ted by the water provided by this flushing stage, therefore
the fluff is collected more easily when passing through
the wetted condensing assembly, thus preventing the
fluff from attaching directly to the condensing assembly,
and at the same time reducing the possibility for the fluff
to enter the blowing device and the heater; then by way
of the second flushing stage, the fluff collected on the
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surface of the wetted condensing assembly are flushed
away.

[0012] Preferably, the sum of water consumptions in
both the first and second flushing stages is not more than
3 liters, which can avoid the water waste and at the same
time ensure the flushing effect.

[0013] Preferably, water intermittently filled in both the
first and second flushing stages, so as to improve the
flushing effect.

[0014] Preferably, a water intake speed during the first
and second flushing stages is set between 8 L/min and
10 L/min, so as to have a higher flow speed for the water
intake during the flushing program, and ensure the flush-
ing effect thereof more effectively.

[0015] Preferably, between the first flushing stage and
second flushing stage a step is set for determining wheth-
er the drying program is completed, and if it is, it enters
the second flushing stage; otherwise, it continues with
the drying program. In accordance with the differences
of laundry materials and laundry amount, various drying
programs are normally set so as to meet different laundry
drying degrees demanded by a user; by way of this step,
according to the drying program selected by the user,
the system needs to determine when the drying program
is to be ended so as to ensure the corresponding drying
effect.

[0016] More preferably, during the second flushing
stage, the blowing device is set in a normal operation
status, so that air in the circulating loop forms an air flow,
and under the effect of both the air flow and flushing wa-
ter, the flushing effect can be ensured more effectively.

Brief Description of the Drawings

[0017] The present invention will be further described
hereinbelow in combination with the drawings and em-
bodiments.

Fig. 1 is a schematic view of a conventional laundry
washing device fitted with a drying program;

Fig. 2 is a schematic view of a laundry treatment
device having a drying program according to the
present invention; and

Fig. 3 is a schematic flowchart of a method for con-
trolling the laundry treatment device according to the
present invention as shown in Fig. 1.

Description of the Preferred Embodiments

[0018] According to a laundry treatment device having
drying program 1 in an embodiment of the present inven-
tion, since a drum-type washing and drying machine ap-
proximates to a drum-type drying machine in terms of its
drying module, a drum-type washing and drying machine
will be described below as an example. As shown in Fig.
2, the drum-type washing and drying machine comprises
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a water tub 2 and a rotatable drum 3 disposed inside the
water tub 2; a heating assembly 4 disposed above the
water tub 2, and comprises heating device 8 and a heat-
ing channel 9; an opening 22 for a user to access the
laundry is disposed on the side of the water tub 2 and
drum 3 facing the user, and an outlet 10 of the heating
channel 9 communicates with the inside of the water tub
2 and the drum 3 disposed within the water tub 2 via the
opening 22 or another opening disposed above the open-
ing 22 (not shown). An air discharge opening 18 is dis-
posed in a suitable place below one side of the water tub
2, and the air discharge opening 18 is connected to a
condensing assembly 5, which comprises a condensing
channel 11 and a condensing device 12. An inlet 13 of
the condensing channel 11 communicates with the air
discharge opening 18, and an outlet 14 of the condensing
channel 11 communicates with an inlet of a blowing de-
vice 6. The blowing device 6 comprises a fan 16 and a
motor 17 for driving the fan 16. An outlet of the blowing
device 6 is connected with an inlet of the heating channel
9. The heating channel 9, water tub 2, drum 3 and con-
densing channel 11 form a circulating loop for the air flow.
[0019] In the drying program, air is heated into dry hot
air by the heating device 8, and is transferred to the inside
of the drum 3 via the heating channel 9, and heat ex-
change occurs between the dry hot air and the laundry
inside the drum 3, thus the moisture in the laundry is
carried away by forming relatively humid air; under the
action of the fan 16, the humid air formed after the heat
exchange with the laundry enters the condensing chan-
nel 11 via the inlet 13 of the condensing channel 11; by
way of the condensing effect of the condensing device
12, the moisture in the humid air is condensed, and then
the air re-enters the heating channel 9 of the heating
assembly 4, and is heated again by the heating device
8 and transferred to the drum 3; after a number of cycles,
the moisture in the laundry is dried gradually, thereby
realizing the laundry drying function. The condensing de-
vice 12 can use water to condense, and can also use air
to condense or use other medium to condense. For a
water-cooled condensing device, condensing water
feeding device 19 are normally disposed between the
condensing device 12 and the fan 16, and the condensing
water feeding device 19 communicates with water sup-
plying device (not shown) of the washing device via a
control valve 20. When it is necessary to supply the con-
densing water in the drying program, the system controls
the opening of the control valve 20; when it is not neces-
sary to supply the condensing water, the system controls
the closure of the control valve 20. A spraying device 7
are further disposed between the condensing device 12
and the fan 16, and one end of the spraying device 7 is
connected with the water supplying device of the washing
device via a control valve 21, while the other end is dis-
posed in the condensing channel 11 between the con-
densing device 12 and the fan 16; the flow speed of the
spraying device 7 is controlled by the control valve 21.
Indeed, the spraying device 7 can also be replaced by
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the condensing water feeding device 19; namely in the
flushing program, it is effected by controlling the control
valve 20 to further control the opening and closing of the
condensing water feeding device 19 and the speed of
the water intake, thereby realize flushing function as that
performed by the spraying device 7. By way of the flush-
ing effect of the water provided by the spraying device
7, the fluff accumulated on the condensing device 12 are
flushed away, thereby effectively prevent the fluff from
accumulating onthe condensing device 12 thus to ensure
the drying efficiency.

[0020] The control method for controlling the laundry
treatment device is described hereinbelow according to
a schematic flowchart thereof as shown in Fig. 3.
[0021] Firstly, a drying process of a conventional dry-
ing program will be described briefly hereinafter. Refer-
ring to Fig. 1, according to the command input by a user,
the system enters the drying program directly or after a
washing program (including washing, rinsing and dewa-
tering), and the system drives the heating device 8 to
operate so as to heat the air into dry hot air, and at the
same time it drives the motor 17 of the blowing device 6
to drive the fan 16; by blowing of the fan 16, the dry hot
airis transferred to the inside of the drum 3 via the heating
channel 9, and makes adequate contact with the laundry
to be dried and effects heat exchange within the drum 3,
thus the moisture contained in the laundry is carried away
so as to form the relatively humid air which is discharged
into the condensing channel 11 via the air discharge
opening 18 of the water tub 2 and makes contact with
the condensing device 12 in the condensing channel 11.
Under the condensing effect of the condensing device
12, the moisture in the relatively humid air is condensed
into water and flows back into the water tub 2 along the
condensing channel 11. Since the volume of the con-
densed water is relatively small, it will not enter the drum
3 to make contact with the laundry. The condensed air
enters the heating channel 9 under the effect of the fan,
and under the effect of the heating device 8 is changed
again into dry hot air which is transferred to the drum 3
to perform a heat exchange with the laundry, thereby
forming a circulating loop. With the continuous air circu-
lation, the moisture contained in the laundry is gradually
carried away by the dry hot air and then is condensed
into the water, which is discharged via a drain channel
(not shown) located at the bottom of the water tub 2.
[0022] According to the embodiments of the present
invention, when the drying program reaches a certain
predetermined stage, the stage can be controlled by de-
tecting the moisture contained in the laundry (i.e. humid-
ity) with a temperature sensor, a humidity sensor or other
similar sensing device, and it can also be controlled by
a simple timer, namely it is assumed that the drying pro-
gram of the system reaches the above predetermined
stage after it has run for a certain time. Since the above
control method is in the prior art known by those skilled
in the art, it will not be further described herein, and in
the embodiment of the present invention only the control
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by way of a humidity sensor is taken as an example. It
has been shown by experiments that, when the humidity
is at 10%, the laundry begins to generate the fluff, there-
fore as a preferred embodiment in the embodiments of
the present invention, when the humidity sensor detects
that the humidity inside the drum is at 10%, the drying
program enters the flushing program, and at the same
time the drying program continues to run. Preferably, it
enters the first flushing stage first. The system opens the
control valve 21, and the water is charged into the con-
densing channel 11 by the spraying device 7 and sprayed
onto the surface of the condensing device 12 under the
effect of the control valve 21, thus the surface of the con-
densing device 12 is wetted so as to form a water layer
on the surface of the condensing device 12. The fluff
comes from the laundry in the drying process are carried
to the condensing channel 11 under the effect of the run-
ning air, and attaches to the water layer of the surface of
the condensing device 12. Due to the affinity interaction
of the water layer, this can prevent the fluff from entering
the blowing device 6 and heating channel 9 via the con-
densing channel 11. The first flushing stage stops after
it has continued for a certain time or a certain volume of
water has been charged, and then the system determines
whether the drying program is completed according to
the detected humidity of the laundry, namely when the
laundry drying degree is consistent with the drying de-
gree corresponding to the input command by the user,
the system determines that the drying program is com-
pleted; otherwise, it continues with the drying program.
When the system determines that the drying program
has been completed, it enters the second flushing stage,
namely the system opens the control valve 21, and the
water is charged into the condensing channel 11 by the
spraying device 7 and sprayed onto the surface of the
condensing device 12 under the effect of the control valve
21; the fluffaccumulated on the surface of the condensing
device 12 are flushed away by the flushing effect of the
water flow. The second flushing stage ends after it has
continued for a certain time or a certain volume of water
has been charged until the whole drying program ends,
thus ensuring the fluff are fully flushed away; the flushed
fluff flows with the water back into the water tub 2, and
then is discharged directly by a drain pump via the drain
channel of the water tub 2, or it is possible to fit a filter
device in the drain channel to filter the fluff, and then it
can be cleaned regularly by the user. More preferably,
during the second flushing stage, the air-blasting device
6 are set in a normal operation status, namely the fan 16
is in a normal rotation status under the drive of motor 17,
such that the air in the circulating loop forms the air flow,
and under the effect of both the air flow and flushing wa-
ter, the flushing effect can be ensured more effectively.
[0023] Itisshown according tothe experimental results
that the sum of water consumption in both the first and
second flushing stages should not be too small, other-
wise the fluff will not be flushed away cleanly; while also
should not be too much, otherwise it will result in water
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waste. Preferably, the sum of water consumption in both
the first and second flushing stages is not more than 3
liters, so as to avoid the water waste while ensuring the
flushing effect. More preferably, in order to improve the
flushing effect, the water intake of the spraying device 7
is controlled by the control valve 21 to be intermittent. In
addition, in the flushing program, if the water intake speed
of the spraying device 7 is too slow, the flushing effect
on the fluff will not be ideal; with definite water volume,
if the flow speed is too high and the flushing time is too
short, the flushing effect will also not be ideal, therefore
the water intake speed of the first flushing stage and sec-
ond flushing stage is set between 8 L/min and 10 L/min,
and this can ensure the flushing effect thereof more ef-
fectively.

[0024] In summary, within the scope of basic technical
idea of the present invention, all forms of variations by
those skilled in the art relevant to the technical field of
the present invention as disclosed are within the protec-
tion scope of this patent application for the present in-
vention.

Claims

1. Alaundry treatment device having a drying program
(1), comprising a water tub (2), a rotatable drum (3)
disposed within the water tub (2), a heating assembly
(4) for heating air into dry hot air, a condensing as-
sembly (5) for condensing moisture contained in rel-
atively humid hot air, and a blowing device (6) for
driving an air circulation, wherein an air circulating
loop is formed among said heating assembly (4), wa-
ter tub (2), drum (3), condensing assembly (5) and
blowing device (6), characterized in that a spraying
device (7) for flushing fluff accumulated on said con-
densing assembly (5) are disposed between said
condensing assembly (5) and said blowing device

(6).

2. Amethodfor controlling the laundry treatment device
having a drying program as set forth in claim 1, char-
acterized in that said drying program comprises a
flushing program for flushing the fluff accumulated
on said condensing assembly (5) by said spraying
device (7).

3. The method for controlling the laundry treatment de-
vice as claimed in claim 2, characterized in that,
before said flushing program, further comprises a
humidity detecting stage, wherein when the humidity
detected in said humidity detecting stage reaches a
predetermined humidity value, it enters the flushing
program; otherwise, it continues with the drying pro-
gram.

4. The method for controlling the laundry treatment de-
vice as claimed in claim 3, characterized in that
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10.

said predetermined humidity value is set at 10%.

The method for controlling the laundry treatment de-
viceasclaimedinoneofclaims 2to4, characterized
in that said flushing program comprises two stages
which are afirst flushing stage and a second flushing
stage.

The method for controlling the laundry treatment de-
vice as claimed in claim 5, characterized in that
the sum of water consumptions in both said first and
second flushing stages is not more than 3 liters.

The method for controlling the laundry treatment de-
vice as claimed in claim 5 or 6, characterized in
that water intake of both said first and second flush-
ing stages is intermittent.

The method for controlling the laundry treatment de-
viceasclaimedinoneofclaims5to 7, characterized
in that a water intake speed during said first and
second flushing stages is set between 8 L/min and
10 L/min.

The method for controlling the laundry treatment de-
viceasclaimedinoneofclaims 5to 8, characterized
in that between said first flushing stage and second
flushing stage a step is set for determining whether
the drying program is completed, and if it is, it enters
the second flushing stage; otherwise, it continues
with the drying program.

The method for controlling the laundry treatment de-
vice as claimed in claim 9, characterized in that,
during said second flushing stage, said blowing de-
vice (6) is set in a normal operation status.
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